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Overview   
 
 
 
 
 

Session Plan  Session  
type 

Duration 
(minutes) 

Materials  

Session 1:    
Emission sources and greenhouse 
gases  

Lecture  10 Slides 2-3 

СО2 emissions and approaches in 
calculation 

Lecture  20 Slides  4-7 
 

IPCC Reference approach  Lecture  45 Slides  8-13 
Approach "by emission sources"  Lecture  45 Slides  14-19 
Emissions from mobile sources  Lecture  30 Slides 20-24 
Emissions from burning biomass  Lecture  20 Slides  25-26 
Emissions from coal sector  Lecture  30 Slides  27-30 
Emissions from oil gas sector  Lecture  30 Slides  31 – 33 
Example of GHG emissions calculation 
for Ukraine  

Group 
Exercise 

90 Example  

Session 2: Inventory of GHG emissions 
in USA  

Lecture  60 16 Slides  

Session 3:  Inventory of GHG 
emissions in Ukraine  

Lecture  15 18 Slides  

Session 4: Emissions from the power 
sector of Ukraine  

Lecture  30 27 Slides  

Session 5: Inventory of the GHG 
emissions from the coal sector of 
Ukraine  

Lecture  45 15 Slides  
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Background  
Module 4 presents the methodology to calculate greenhouse gas (GHG) emissions, 
including those of carbon dioxide (СО2), methane (СН4), nitrous oxide (N2O), which 
occur from the energy sector. Fossil fuel and biomass combustion and the oil and 
gas sector are viewed as major emission sources.  
 

Participants  
Module 4 in intended for experts in global climate change dealing with greenhouse 
gas emissions inventory. Participants from regulatory authorities, research and 
development institutions, educational establishments will also benefit.   
 

Objectives    
This module aims to impart an understanding of the inventory of GHG emissions from 
the energy sector. It is expected that the participants will also get familiar with the 
IPCC Inventory Guidelines.  
 

Module Basics (Streamlined Version)  
• Duration: 2 days 
• Participants: 20-30 
• Venue: Kiev 
• Facilities (recommended): The module can be presented in any 

comfortable training facility.  Adequate space for plenary presentations 
should be made available. 

• Format: Workshop; first day includes one session and a practical exercise; 
the second day consists of four sessions; each day is concluded with a 
discussion session.  

• Instructors: 2 or 3 Ukrainian experts and 1 international expert 
• Audio/Visual Needs: Overhead projector, overhead monitor, whiteboard  
• Contacts: Natalya Parasyuk of CCI ; Alexei Sankovskiy, ICF Consulting, 

1850 K-street, NW, Washington, DC 20006, tel. 202-862-1137, fax. 202-
862-1144, e-mail: asankovski@icfconsulting.com. 

 
Reading and Resources: Citations for a number of key reports are included for 
further reference on the subject of inventory of GHG emissions. 
 
Participant Materials: This material consists of a series of handouts. Only one 
copy of each of the handouts is included in the workshop package. Copies of 
the handouts should be made prior to the workshop.  The presenter may wish to 



Inventory for GHG emissions in the energy sector 

__________________________________   Climate Change Initiative __________________________________ 
6 

ask someone to help distribute handouts to save time.  Presenters are 
encouraged to make certain that enough copies of the handouts have been 
prepared, and to arrange the handouts so that they can be distributed with ease 
during the workshop. 
 
Overhead transparencies: OHTs for selected sessions are included at the end 
of this training package. Each of these OHTs is numbered consecutively and 
has titles based on their content. The organizer of future offerings of Module 
Four should include the up-to-date presentations of other countries' experience 
to make the Module meet demands of the region.   

 

Evaluation Process 
Module Four should be evaluated in order to improve the workshop package for more 
effective subsequent use. The evaluation can be conducted using a simple 
questionnaire, which can be found at the end of this package.  At the close of the 
second day, the organizer should ask the participants to take five to ten minutes to 
complete the evaluation form. Participants should be asked to put down their names 
on the forms. 

 

Agenda  
Below is the recommended agenda for Module 4.   
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Suggested Agenda 
 

Inventory of GHG Emissions for "Energy" Sector  

Day 1: Basic methods of GHG emissions inventory  

9.00 – 9.30 Registration of participants 
9.30 – 9.50 Opening remarks 
9.50 – 10.20 Emission sources and greenhouse gases 

СО2 emissions and approaches to their calculation 
10.20 – 10.30 Discussion 

 
10.30 – 11.00 Reference approach of IPCC 
11.00 – 11.15 Discussion 
11.15 – 12.00 Approach by emission sources 
12.00 – 12.30 Discussion 

 
12.30 – 13.30 

Lunch 
13.30 – 14.00 Emissions from mobile sources 
14.00 – 14.15 Discussion 
14.15 – 15.00 Emissions from biomass burning 
15.00 – 15.50 GHG emissions in coal industry   

GHG emissions in oil and gas industry   
15.50 – 16.20 Discussion 
16.20 – 17.50 Group practical training  

Calculation of GHG emissions on the example of Ukraine 
17.50 – 18.00 Summary of Day 1  

Day 2: Experience in GHG emissions inventory  

9.00 – 9.30 Review of the Day  
9.30 – 10.30 Inventory of GHG emissions in USA: best practice 
10.30 – 11.00 Discussion  
11.00 – 11.45 GHG Inventory in Ukraine;  

Emissions from the power sector  
11.45 – 12.15 Discussion  
12.15 – 12.45 Break 
12.45 – 13.30 GHG inventory in the coal sector of Ukraine  
13.30 – 14.30 Panel Discussion 
14.30 – 14.45 Summary of the Training  
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Day 1  
 

Session 1: Inventory methods for GHG emissions from 
"Energy" sector  
 

Section 1: Emission sources and greenhouse gases  
 
Section comments: 

GHG emission calculation method has two components: 

• Calculating emissions from fuel combustion  

• Calculating methane emissions from fossil fuel handling activities. 

Each component is rather independent, with separate worksheets for data input and 
calculation procedures. Results of the two are merged at the final stage of inventory 
preparation when the summary tables for all gases in the country are prepared. This 
detail may be used to plan the inventory work: for example, the fuel combustion 
emissions may be calculated first (which in Ukraine account for approximately 98% of 
СО2 emissions and 80% of total emissions in СО2 equivalent in), and the methane 
emissions second. 
Calculating emissions from fuel combustion  

This component in its turn contains two parts: 

1) СО2 emissions (sections 1.2А and 1.2В discuss calculation approaches)  

2) Non-СО2, GHG emissions (section 1.3) 

СО2 emissions in energy sector are many times higher than those of other gases, 
therefore, section 1.3 provides only an estimate, which is basically the multiplication 
of fuel consumption data and appropriate emission factors.  

Calculating methane emissions  

This component also has two parts: 

1) methane emissions from coal production and processing (section 1.5) 

2) methane emissions from oil and gas related activities (section 1.6). 

This accounts for both regular and emergency emissions, as well as those from 
equipment repair and maintenance. 

Both components are equally important as for the total emissions. The absence of 
interdependence enables to plan consecutive calculations and measurements.  
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Section 2: СО2 emissions and approaches in calculation  
Section comments: 

СО2 emissions from fuel combustion is dominating GHG source in Ukraine, therefore 
it has to be considered in the most detail. Pursuant to international methodologies 
two approaches are suggested: 
 
1) Calculating emissions on the basis of fuel combustion cumulative data on different 
fuel types - the Reference approach.  

2) Calculating emissions by sources, which discusses fuel combustion in different 
sectors of economy (bottom-up approach).  
 
In the case of Ukraine, it is recommended to address the following sectors:  

• Power sector in its narrow sense of electric and heat energy production and supply  

• Production of electric and heat energy by enterprises not belonging to the power 
sector  

• Transportation: cars, aircraft, water transport, railroad and pipelines 

• Residential sector, including the district heating and private housing  

• Other sectors (depending on the regional economy structure). 

Section 2: IPCC Reference approach  

Section 3: Approach by emission sources  
 

Sections 2 and 3 comments: The IPCC Reference approach is undoubtedly less 
complicated and requires less data than the approach by sources. The national data, 
available at State Committee for Statistics or Ministry of Fuel and Energy may suffice 
for the reference approach, while a separate data collection across the economy 
sectors might be necessary for the approach by emission sources. On the other 
hand, only the bottom-up approach can provide for the appropriate level of 
international joint projects (joint implementation) or participation in the emissions 
trading in any way.  

In spite of the drawbacks of the reference approach, it must be used to give a full 
picture of total fuel burnt (the 'by sources" approach will not enable to take into 
account small consumers). The figure in the result of the bottom-up approach will 
always be somewhat smaller than the total volume of the fuel consumed. This is true 
for all countries, those possessing an excellent reporting system including. 
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Consequently, both approaches have to be used - one to have a general idea and 
the other one - for more details and planning GHG reduction measures.  

Therefore it is recommended first to make a general estimate using the Reference 
approach and then calculate emissions by sources.  

Section 4: Emissions from mobile sources  

Section 5: Emissions from burning biomass  

Section 6: GHG emissions in coal sector  
 

Section comments: 

Methane emissions in the coal sector occur at the stages of coal production, 
enrichment, transportation, and use. Methane is contained in coal layers. The deeper 
the mining beds are located, the higher is the pressure and the temperature, which 
defines the amount of methane stored during coalification. The amount of methane 
formed is also affected by gas flow capacities of the coal layers, which depends on 
the natural features of the rocks. There also exists a zone of natural ventilation (200-
300 meters in average), within which methane is being released through natural 
wrecks. According to IPCC methodology the coal-bed methane emissions are 
calculated on the bases of the coal production and processing volume and its 
methane content. As a rule, the methane emissions from underground mining are 
greater than from the surface mining because of the extraction depth. 
 

Section 7: GHG emissions from oil and gas sector  
Section comments: 

Methane emissions in the oil and gas sector occur from extraction, refining, 
transportation and consumption of oil, natural and fugitive gas, as well as from their 
combustion for energy production. It does not include emissions from the combustion 
of oil, gas, mineral oil and processed gas for businesses’ own needs during oil and 
gas transportation. Such emissions are considered as those related to the useful fuel 
combustion; methods of their estimation are given in the previous sections of this 
module. This section covers emissions caused by burning of natural and fugitive gas 
in torches. Emissions from oil and gas systems include: 

• Technological emissions, e.g. those connected with gas system expulsion, 
burning gas in torches during oil and gas production; regular releases or emissions 
through ventilation valves; 

• Emissions from repairs and maintenance; 

• Emissions from accidents. 
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Day 1  
 

Session: Basic methods of GHG emissions inventory  
 
Calculation of GHG emissions on the example of Ukraine: group practical 
training  
 
The practical exercise has to base on the regional specific fuel details. 
 
Example of the potential assignment is available in Ukrainian language. 
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Day 2  

Experience in preparing greenhouse gas inventory  
 
The second day presentations contain information on the experience in preparing 
GHG inventory in Ukraine and abroad (mainly USA). This information has to be 
regularly updated. Examples of four courses mentioned below are available in 
Ukrainian with Session 5 available in English as well.   
   

Session 2: Inventory of GHG emissions in USA  

 
Session 3:  Inventory of GHG emissions in Ukraine  
 
Session 4: Inventory of GHG emissions in the power sector of Ukraine 
 
Session 5:   Inventory of GHG emissions in the coal sector of Ukraine  
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Day 2  

Experience in preparing greenhouse gas inventory  

 
Session 3:  Inventory of GHG emissions in Ukraine 
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Suggested Readings  
 
IPCC guidelines on national inventory preparation. Joint IPCC/OECD program . 
Volume 1: Reporting instructions for GHG inventory. Volume 2: Workbook of the 
GHG inventory . 
 
IPCC (Intergovernmental Panel on Climate Change) (1997), IPCC Guidelines for 
National Greenhouse Gas Inventories, 3 volumes:  Vol. 1, Reporting Instructions; Vol. 
2, Workbook; Vol. 3, Reference Manual. Intergovernmental Panel on Climate 
Change, United Nations Environment Programme, Organization for Economic Co-
Operation and Development, International Energy Agency.  Paris, France. 
 
Carbon Dioxide Information Analysis Center. Website. http://cdiac.esd.ornl.gov 
 
Marland, G., and Rotty, R. (1984) Carbon dioxide emissions from fossil fuels: a 
procedure for estimation and results for 1950-1982. Tellus, 36b, 232-261. 
 
United Nations Framework Convention on Climate 
Change.Website.http://www.unfccc.de/ 
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Evaluation Form 
 
Title of Module:   IInnvveennttoorryy  ffoorr  GGHHGG  eemmiissssiioonnss  ffrroomm  tthhee  ""EEnneerrggyy""  

sseeccttoorr  
Date:          Module 4  
 
For each statement below, mark the circle on the scale that corresponds to 
your opinion. 
  Evaluation Score  

  1 2 3 4 5  

1. The presentation of the 
module was 

   Unclear Ο Ο Ο Ο Ο Clear 

2. The objectives of the 
module were 

   Not important Ο Ο Ο Ο Ο Important 

3. The information 
presented at the module 
was 

   Not sufficient Ο Ο Ο Ο Ο Sufficient 

4. The information 
presented at the module 
was 

   Not useful Ο Ο Ο Ο Ο Useful 

5. The knowledge acquired 
through this module was 

   Insignificant Ο Ο Ο Ο Ο Important 

6. Participating in this 
module enabled you to 
learn 

   Nothing new Ο Ο Ο Ο Ο Many new 
things 

7. The exercises in this 
module were 

   Not interesting Ο Ο Ο Ο Ο Interesting  

 
What did you like most about this module? 
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
What did you like least about this module? 
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
What is your opinion on presenters? 
___________________________________________________________________
___________________________________________________________________
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___________________________________________________________________
___________________________________________________________________ 
What is your opinion on organization of the module? 
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
On what themes presented in the module would you like to get more 
information? 
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________ 
What module themes would be interesting for you in the future? 
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________ 
Comments: 
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________ 

Thank you for filling in the evaluation form.  
 


